Increased expression of M2 muscarinic receptor mRNA and binding sites in the rostral ventrolateral medulla of spontaneously hypertensive rats.
A significant body of evidence suggests that the development and maintenance of elevated blood pressure in the spontaneously hypertensive rat (SHR), a genetic model for essential hypertension, is due at least partly to a central hyper-cholinergic state. For example, this strain responds with an exaggerated pressor response to pharmacological stimulation of central muscarinic receptors in certain brain regions compared to normotensive Wistar Kyoto rats (WKY). At least part of the enhanced response to central muscarinic receptor stimulation in SHR is due to the altered expression of post-synaptic receptors. In the present study, the reverse transcriptase-polymerase chain reaction and autoradiographic techniques were used to estimate the relative levels of mRNA and density of receptor binding sites for the five subtypes of muscarinic receptors within the rostral ventrolateral medulla (RVL) of SHR and WKY. Adult (12-week-old) SHR exhibited an increase in the levels of both M2 muscarinic mRNA, and M2 receptor binding sites in RVL compared to age-matched normotensive WKY. Similarly, 4-week-old pre-hypertensive SHR exhibited increased levels of M2 mRNA in whole medulla oblongata, and an increase in the number of binding sites for M2 receptors in the RVL. Since the RVL is known to integrate tonic cholinergic sympathoexcitatory input, these results suggest that the increased expression of M2 muscarinic receptors in this region represents one neurochemical correlate for the maintenance of excessive central efferent sympathetic nervous activity in the SHR. Since the neurochemical change precedes the development of hypertension, the altered medullary M2 receptor expression may play a role as an initiating or predisposing factor for the development of hypertension in SHR.